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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a processor with high performance by 
making a 2nd processor execute instructions of a 2nd instruction set when a 
1st processor executes a specific instruction in a 1st instruction set. 
SOLUTION: The microprocessor 100 uses an RISC core 106 for the execution of 
RISC instructions and a VLIW core 140 for the execution of VLIW 
instructions. An instruction fetch unit 101 outputs the address of an 
instruction to be executed to an instruction address bus 105. If a branch 
instruction (a part of RISC instruction) for the execution of VLIW 
instructions is generated during the execution of RISC instructions, an 
RISC decoding unit 114 informs the instruction fetch unit 101 of the 
branching generation. The VLIW instructions are read out of a VLIW table 
113. A VLIW decoding unit 115 decodes the instructions to control a VLIW 
arithmetic unit 120 or integer arithmetic unit 119 and a floating-point 
unit 118 in parallel. 
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immom) 

immi] *lOA**yFOA*Sr3tfTt-5»i© 
%l<Ofii#±y hfctt#l£5S&2©1&£ 

#je& i o/p -t y t#iwa» i ©&#-& ? \-<n*?<om 
[is#*2 1 nam i ©#£■* ^ h ©*$-tt*r«*-c*> 

««t +6»*« 1 KRfROfWfeSSHL 
[»#*3] WE* i©*£** 

** 2 KEt 

[is*S4 1 mm i ©<&#* y j. ©tft^©ft^igfi 

#*2 (^©r-^MSgg. 

in** si nfmi<o^a±y ho4»^kmaR2o 

HJ#* i icEtwx-^&g&t. 
[S**6] fiffEJfl 1 ©tSHHr y KDA^OWttt, #J 
ES*52 ©&£©§§£<}; 9 «VC t Sr&8&fc-f 5HS#*5 

KE^r-^&am, . 

Sr-^&g&g-c-ifco-c ^i©#^-fey h©^fc 

7 ^ t a? tar - * wmmv 7 vu7.£mc&.8.&ti 

5:i ft***-*"*?*-*****. 

i»*a 8 1 mess i y h ©♦❖tt^raeftT* 

(is** 9 J #jes& i ©#£* v \ ©<&£©&*!§£ 
#* s Kiat©T- * asm 

lit** 1 0 1 mm, 1 ©ft-SHr y h ©«^©**Rft 
#* 8 ^8*09*-^ »Sgg„ 

i§s#* 1 1 ] nam i ©^^-fe y h ©&£ fc wesi 2 
sit** 7 ics«i©T-^©aiss. 

[Iff** 1 2 ] ftt|£g 1 ©ft£-ir y h ©tft$-©f§ft li, 

&ijE3& 2 ©^©ns* o h mmi-znm 
* i ©EttsiiA'ib^<&^Sc^tii Lxnmzw, 1 ©r- 



Ill** 1 4 J R 1 S C**««ffa R I S C 37 
t, VLiwft^SrtMfti-avL IW^-^/Ufc, VL 

IW**«r*fTi-5VL I WaTt, MERISC37 
fcVL IWaTtOttffSI!>#tft«»i-5VL I Wig 

I&ER I S C 3 7 fit R I SC#^©5*>1J-7'>'l'-^V3 

TMEVL I VL I W&£&g^fflU 

fliJEVL I wtt*WS»=y htft&ER I S C=>7frb 
flEVL IWaT^M^L, flllEVL IWt~7> 
^t,VL IW^<&©^7=i-K^i£*tBStL5*-CVL 

tt*i-53tftO«**r K^«Jft©mfcTLBd»&H 
1 6 ] 1 4 ©v-Y ^PT'Pt y-^tt, $ 

t>i^vL iw^^^tt*, mzmmztizvL i 

wA*©Wf V L I Vfti>$%n&\z'm-t5 RISC 
♦♦OWlMcW«t**6*»tiK<«H»*#U BBS 
tti«ftv«&l!:VL lw^<fe©^T*#fcfl-iS«3fe© 
R I sc<»*-trJ»!fcSWTTsr«*r'f ^'OT'B-kyf-. 
[IS*:«l7l a**l 4©W ^n^u'ts/lM;:*5V> 
T, VL IW^OHt7^±Ufct), *fifSrSfl^i-5 
Vi/***7u±yV-fcn\z.%U V L I W^Hftg 
±»#|c:tt V L I t ^^©ii#&ff 5 R I S C^<& 
mzfti&tZZbV. VLlW370B^SfM$ti6 

[|»*« 1 8 1 |ft*« 1 4 © V L I Wf-/AWa% 

ROM« 77y'>*/*!)> ^^y*!>©5*>©^ 

IIS*:* 2 0 ] IS** 1 4 © V L I Wf—7**mt& 
/ * V 9 a ?v * y t„ 

[§t#«2 1 ] if 3ft* 2 0 ©V L I wy-TOl'&JWWt 
p'^ya, S RAM^V'ttDRAM©5*>©V , >< ? tl* 1 T* 

1^**2 2 ] m*4 1 4 ©V L I Wr-^v-SrR I s 
C 3 7©7 - a -ir ytTtS &ttWl** x ) Krt«t 5 



[000 1] 
[0 002] 

tt3*£*4<b©#£ft1-<5. {Rlx«CISC (Couple 
xed Instruction Set Computer) S-l-v-Y yP7"Pi:y 
1r, RISC (Rediced Instruction Set Computer) 
S^'f^DT'D-feyt, V LIW (Very Long Instruc 
tion Word) (XttL IW (Long Instruction Word) M 

y P7*P-fe y •fttf&gtf btlS. 
[0003] CIS CSv-f ? X3 7a± y1J-{J. 
8 If y h&^tt l 6 tfy V%%'hfi>$&%&.k L, ft/h 

8fyrg, 6 4fyh:g % 8 0 tT y h&QX&Z* <8> 
y , H&##«$©feg 

o-7ttO6 8 0X0, -Y >7VV4i:© 8 0X8 6^fc 

[0004] ig&ttj£&i62H-$-o<a«?i LX, R I 
SClvOo7'otyti5iajr|:fc„ RISCl^ 
fa-fat yftt.. letTyr-S, 3 2 tf y hg&l^tt 
6 4 try hg^©®&g©#^7*-^y ht?, l<fo<£ 

^f-roSHSSBo^-K^^Tlitc i scsro^^o 

7a± i/ ftit&lX>p-ti:<, 77-4 VtegJc 

ki&L-Cfc!?. iSiHtt8;i5Jt^HlL J H-v>7-^7'^ 
ftT'fci, fcfc, 1 6 ITy \-&&#b 3 2 try hfttfo 

©-bfcSo Rl SC^P-fes/tOMt tTtt, SPAR 
C x MI PSttOR30 OO^Sfc^o 
[0005]^ ittfcOfcfc, ttfHHttft*feJ:£ 

[0 0 0 6] C*lfc»LTBS*"ett*5#ftV^ft 
LT. VLIWfi^oty^ffft-fe. VLIW7B 
v L I Wl7PtyniJ= 



fc3mttM5S*$**fca-Cl*fti:-*-«. VLIWfi 
tS&SasfcVfcfc, RI SCS-^t^P-feyf© 

jiis, vl iwrnyvtyftomkLXti. lAsf-vo 

ziyif a.-^tt©Trace ce/300$#fc3„ 
[0007]-*, RI SC$L<07 +©&/B 

ifflfv ^y P:/Plryt©&sga^±LT£fc. *"© 

L-dTo-O^C, KliS&©J£fiB/#g (MPEGT3- 

[0 0 0 8] MP E Gf a-^/iy / 

zm^bQz-r^tT-jTm&oim&ttvL iw 

g-*^ ^B7"ot 9r-9-#9i/Ct>5 1 $*vc£tv>*. 

[0 0 0 9] 

[««#«» u«t 5 1 -rssa] * p 

7*p-fej/f-^;v>«:cpu cpj&t&ggg) uciscl 
xtiR i s cih?, *;M?*v©y7 h s>^7Sgog® 

tfSfcS. CISCS, RISCS!, VL IWSCW? 
pyp-feyttt, ^4vE-';h4l£-fe y k ^7*-7? 
k T K U y S'l'y'*— K 7d 7*7 5 l"y**f*A#tt 

y7h^7©s&&«fcv\, W^c7nt 
tttg|fij±j!lR##m-C<5. 7-*Ty^*g 

[00 10] *3H|OBtitt, «©y7h7^7i:2 

loon] *%®<o?ft<r>%m*. 7v±yfftU<o% 
fe5„ 

[0 0 12] *«W©giJ©Bfrtltt, /Ptyt 

[0013] ^W©ttEafcwc*©te0BftijW84 

[0 0 14] 

©ii9 "Cfc^o 

[0015] T-^feSggtt, ^ i ©ifc£t y h ©^ 



fill, & 1 ©ft6ir y h <Dft$\c£.^Xffift.ZivZ>y'n 
©#«lcJ:oTlftftSft5:/p ^7 At &WEr-**& 

[ooi6] weh i <D&<£± y h©^^-aw^ft-c*> 

•J, ttB*2©4^*y f©A$ttH£ftfc+$. WE 
SU©<fr£-fey h©<&£©**Mfttt, WEfS2©t&<£ 
OMi!l*^«s*5. «MBl|i©iQr$*s'H©A 
£©ft*!g§tt, |{|1Sg2©6«©||ftJ:9£vMlg-*' 

[0 0 1 7 J ME* l©***?*-©*** WE* 2© 
^<ft"fey h©^<&(l*IC@3eg-Cfc.5^&A5fe<5 0 ffiE 

*l©*frfey h©ffofc©«*tt, WE&2©f&£©f§ 

[0 0 18] T-*teSSEli, MW**U *i© 
«r*lfrf«* l ©EteSBa><bift££K*ffl LTH 

fr-fajm ©?*-*««»&, MMMt^rttttUHkoa 
tz>%2 <DT-*mm% h . we& 2 of-***** 

Sttf1-S***«:*«W5»2©E«»tft**L, W 
VL% 1 ©f*-#*Kl»*R*H»L*:*«#0fe©**-e 
Mi*. flE^2©7 ? -^<QgiS6T-^fftS^SrW 
E*2 ©EtS95*»fc0E*-ffl-t-. 

[0 0 19]-7^^D7'Dt5'fH > RlSC^Srl? 
{rfSRI SCaTfc, VL I W<fo#Sr&iffrf 3 VL I 
Wr-y^Vt, VLIW***£*T't-SVLIWa7 
i, WERI SCa7t VL I WaTi ©»{£#!?#*. 
*M»"*-5VL IW]BWNta=sf hi:«r#U WER 
I SC=*7iPRI SC^^©5*jf"7;P—^>a-/i'^ 

VL iWf-^HVL IW*$*K#IBU WEV 

L 1 WjBlffi£3L= s» h #WER i S C a 7fl>fcWE V 
LIWaT^ftM^U WEVL IWy-^^*»t»V 
L IW*^©aTa-K#K*fflSft5*TVL IWa 

[0020] fflE^^OT'D'feyttt, $6>fc$H£3fe 
r K^trTK^Sft-fSTLBSrWU WEVLI 
W7 l -yA'*»fcK*tb**v5VL iw^SritSS+a*: 
»©»*&7 K^**©RKTL B*»feW»KK*Hl 

(0 0 2 l] jWE^^nyo-kyttt, £e>KVLl 
WA*^0*fl, 3lft*t»r**t5VLlW**0» 
t v L I wtisn'rt'&t'mti R i s c**©lh£ 
. - B8 Jttt# lb* a»«k«a E«*# U BWtttffc v M» 
*«;v L I wA^cJBTSrSJti'f «-«#*© R I s c« 



[0 0 2 2] WE-^'C^PT'D-fej/t^M^, VLI 
Wftfr©*fffr*jfcLfc9. 9ffi*tm+&i'&x** 

L I w*^tB*©mp«rfT5 R l s c^yncdttt 
•SdiT, VLIW3T©«ff«:ffJt**tt»*«*fc 

[002 3] WE V L I wy-TVufc^ffSH*;* 

7y->a>*y. »im^*!>©5.t»©V^*V3i»l-3 

■C*6©#a*U\ WEVL \Wr--?»%UWL* 
* J) Krt«t5. WE v L I Wf-: 7>«rflB6tty * V 
tt, SRAM^V>ttDRAM©?*>©V^n^T&5© 

[0 0 2 4] WEVL IWr-7>£rRI SCa7©7' 
p-fe ?/ 5114^ * 5 l£rti£-T* ©*SS* L 

[0025] 

[SNOgttOglM Hlfctt**W©3fcit»IBfc«4 

•7^^B7"D-fes'1M0 0©7*Ds/^EIiS^SiX5o "7 

y(t>B7vtyfl OOtt, R I S Cl&^W&JS&l&fT 

■rsR i sc3T?ji o 6, vl iw^©aasr^ff 

1"£VL IWargfil 4 ORXFf—fi** 12 9 

[0026] R 1 SC37gBl 0 6li, ft^7xyfa 
-y M 0 1, 1 0 7, RISCT3 

- y=l=l v I- 1 14, if H/J^a^y Hi«. «ft 

[0 0 2 7] VLIW3TgB14 0H: s VL IWjgS#J 
Jt3L- 5 ,M0 4 > VLI Wf — "3 As 113, VLIW 
fa-Kasy hi 1 5, Nffi©*!*^? H 2 0, 
VL I WD- K/* l-ra=y M 3 l*>t>#ljS£ix 

[0 0 2 8] ^7iyf3.= y }• 1 0 lipfirSTYU 
x/<^l0 5{cH^1-5^<n-©r R 
I S C#£^l#lcliffe£7 KV*'<* 1 0 5 ©7 h'\>- 
xfcM&tZ&G&toG** v >=■ l o 7«*&4r^/<^ 
10 8(C^ffl$n. RISCf=-Ka=yHl4 
Icfev^RlSC^^rs-K&ffp. fc*5« 
Ys'">3.10 7jcKS-t5^^ 5 fffiUi^ (*YJ'^ 
nS*) fc£»i, TKV^l 3 4 tr-^^13 

R I S C/3- K^-y h 1 1 4tr©f f 3- K©lo^ 
liR I S Cm*--'S hUm%l 1 7 §riILT7?g)'h 
^a^y h 1 1 8 y V 1 1 
ffll* 5 fT*5tt5. S 1 TiiV L I \V37©iHS3.3.y h l 

4 o>R I sc^rom^-y h l o 6SrJ3S^(c* 



[0 0 2 9] £b\Z&#fr**l)Tt-tZti>%X'h-otc 
S£liP-K/* Y7*~y Y 1 2 7^7£**#?§£ 
U T F^a'^ 1 2 6 ^tf-?*^ j/*>a 1 2 9 (C 
7***jWBw9, RlSCfflr- 
9*7s 1 2 1 fclLTT^^Sf^^-J' H19 
t??Ki^&^^^ h 1 1 80l/y^?l:M^t5 3 
2 9{£fgy^3T~^&V> 

*/<*13 9iT-*A*l 38£ffiV>T, 

[0 0 30] R I S C^^O^fT+IC V L 1 Wtfc£03l 
tT^ff^tfctO^^ (RISCffe^~g» 
Lfcl§£, RISCf^K^$/Kll4HVLI 
wMWa- KB ■*§- 1 4 2 SriiLT^^^oc 

M o i-.^ii$^?r»6)^:l>o ff##«&r 
*tt#te$fc7 KW*ffl'<* 13 6 Sri§LTfc;te>ix5o 

$n-cv>5^tt^5fer K^ffi^* r 4 l Sriitr 
Sgc^H^ y M l 9 ft t^>?> Risers K^- 

i scaroy^yffiw^tewr K^ffiM^K^ft 

VL nVr-^/H 1 3tcfttt$*l/tV^VL IWA* 

Srr^ir^awt#nrfBtJi5o rn(-±oT, vl 

[0 0 3 1] VL iwM^ra^-KSf 1 4 2 Srii 

v l I WA*#«B* i 0 3 Srii LT v L I wj£fffi|£ 

*r*n?>i*<5« VL I Wjgftffit^-;/ M 0 4&VL I 
wft*«Sirr**#fc4ijeu Rlsc^JMf 
1 0 9&SLRI SCfa-Ka-y h 1 1 4^^T 
Ki'*-**! 0 5(07 Yv*x^&Ltz&%<D%ft* 

L nVfa-K^-y h 1 1 5 ft<Pl^;**T*i§5E$ft 
fc**tt* ^***{£«O^i6RISCnri0 6^fr 

VL IWf»**Jttf LftV^t, H«tfcVL IW3T 
£ Jfc£VM:MSP<£ * p y 1 SrffJfc-f 5 - 1 <5 0 
[0 0 3 2] VLIWf-^H 1 3 4*6>*£7Kl'* 

ft#7 Ki/*'<*i o 5<07Kv*&JBv>vl iw#£ 
/njx ii2Ma iw*^#tt*WSii5 0 vl i wf 

a-K^-^y h 1 1 SfJVL IW^/<^ 1 1 2tf>VL 
IW***VL IWfi»WJfc«y H 0 4HVL I 
\V^f3- K8AB* 1 1 1 fcilLT&e>*vC< 
tt*#fctifc? r 3--KU VLIWiS^yh*J» 
Bf - 1 l 6 £ii LT v L I y M 2 o * feli 

R I SC 3795 10 6©«SR*«y h 1 1 9^ifi6 



V L I WJIfas yH20i f«HM**« 5> K # 
tM^J^-y K DSP (Digital Signal Proce 
ssor:flxOff1faMff) W^-yK'fcSo 01 

~*^*i2 3£iiLTtT;bft5 0 VLiWA^lcy* 
yr***#*#£*:fcT^fc»£, vliwp-k/ 

^ ^7- =L — ? M 3 l^f^^y^a 1 2 9K#L 
7Ku-*/<*12 5fcr-*/<J*13 0 > VLIWffir 

i 2 4 £/f^T7:?ir;*#3g£-f S G 
[0 0 3 3] VLIW«^»«LT*<»*ttA*T 
K 10 5 &3LTVL I WiBftfl^- y h 1 

0 4ft|;:&#£ixT^£7 K^*ifi#«:ttVMft£7 Kt' 

1 3 2 07 K^ t V L I WT-^*J»Bf - 1 
3 3&iiLTVL IWf-^/H 1 3ji^VL IW^ 

*B»B**t5. «t*ai*nfcvLiw*^*«o* 

1 1 8r*rf&T3<- K«r£A/-CV**»£VL I 
Wra-K^y HIS^VL I WA^*fr*lB««- 

1 1 OSriiLTVL IWfiBflgas!/ h 1 0 4KVL 
lw*^W©^T«:*Pfe*8« VLlwA**fiftt«IB 

#■1 1 OICttVL IW^C9^T^ftfel-S!ll?3i^ WJ- 

3„ VLIWjB»fl**=yH0 4IJVLIW*^J( 
^TSrS^XVL I WA^Tfg-g- i02tRlSC 
n7fOTP«#10 9£i§LVL IW^^^TSr^^ 
^y^n.-y h i o 1 1 R I S Cfa-K^-j/ h 1 1 
4<M£;L R I S cA<frfc««H-5„ 
[00 34] 1"ft t>t>, R I S Cfft£<£HfiiCti:R I S 
C37 10 6£ffiV\ VL IW#^(D|gf7^ttVL IW 
3T14 0?:fflV>5 0 VX IW371 4 OOHtTTfllff 
ftfcR I S C**»Cil*OLfcVL I W«^0^(ft** 
tt<tt#S07K^^^teSrby^t U VLI 

w^^igft^jg^^ ^104 # w ^ p y p*fe s/ifrt 

SSJc^Mff SVL iwr- y/vi l 3^fe|iS^VL iw 

^*tT^x MS^rR I S c A^JHIciBW-f «. oj t? v 
L IW*fc038f?** f-^ttVL I Wf-/^ 
1 l 3 te»«it-5 r t tc i 5 K*»*3Pi8HKftttaSr V 

Vci~<£> w t IwJ: !? VL iwisI?SSr*Lftv^^urp 

£+5 R I S Cf^J£iES1-6 w t -CS*ttO*»^ 

[0 0 3 5] *fcffi*#«»»fP*5*IITfcO, 4*oV 

Brt*tt»i/^^W«;W-J:9, VLIW3714 0 
(OftflFSrOibL, RISCa710 6<0*T?l!ifPSrfT5 
rfctpTteTfc^r **CRI SC37 1 0 60IM¥jP^ 



V L I Wa7 1 4 0 OfrX'Wlft+Z Z k t)^Ifg-Cfc5 3 
[0 0 3 6] $f>(^ R I SC^OUfffflCVL I W 

[0 0 3 7] VLIWgiflj^^M0 4tt > VL 

l 3 7«raLT#6*u65*a-Kte*Srfc 
10 2 i R I SCnTfBMff^l 0 9£i§LTR I SC 

£o 

[0 0 3 8] VL IWf-^/H 1 3Piv^^RO 

m, e p rom m$m%z&*&jmm%o*w5m 

*^ l J) , EEP ROM i4*^rtBft 

PROM) , F RAM S©T*lt 
>^ey^r, DRAM Wt^j/^RAM) , SRAM 
(X^f^s,* RAM) 9fnB&&* 3 eV b#1£M$tl 
£ c #tfex.^J|g>i^^y,.e»Jx.tfEEPROM > 77 
?->3.;**y % FRAM, DRAM, SRAMfSffi^ 
7t*f-S\ VL IWr-^f-^A^ 1 2 2£iILT 
^T^lCJSC/cVL I WT-y^Sr^SI-^ ^ t # *T 

L I WT~7;i>%$'XT Alc^g^fiKJc-r^r i#-C 
%5o £fcVL IWigffcflJ^^s/ H 0 4ft\ZhZ>U 
^^OT^-fc^CtC^VL IWf-^f-^A* 
*1 2 2#/8V^;h,6o SRAM?rfflV>-5t{tS^7<^ey 

T'££ 0 DRAMtt^^y^^lflKD Yy>i>**X 
ffi&tS^ SRAMtt,^9Jff#4KB6(|Of? 
>^^T*«f*5tl3/c»x DRAMSr/BVNStfcTV 
L I W^-y/v£SRAM£$V^J;M^<T#5o 
H2 tellB 1 fc«5W * n 7*p* y*©**«l*S«* 
*x£ a H2T'tt RI SC^T 1 06 tVL IWnTl 
4 0(DU^?^a(C^O^P— ^l/U^^S<0-7 

[0 0 3 9] HSfctt. VLIWM^i9VLI 

Vf**- Y k VL I K#J#<OWri^$ftT 

[0 0 4 0] VL IW^ttife^liRI SCft^lO 
T% RlSCft^l, 2, 3 irlRJttfCR I SCnTl 0 
6-:vW7 7^MtiR^^ E*5 0 1, 5 0 



4, 50 6, 5 0 7f±*0/<-f ^^^T—^Sr^L 

ft, Mtt^yT***, wn»#ia*o^y-5?«r« 

to *fc, VLIW^l, 2, 3tt, VLIW3T1 
4 OTv^^^^VteJST^ff^tlSa !S^5 0 2, 5 
0 3, 5 0 5f±-5-(D^^7'Y>^T-^S:*LTV> 
t>o /<^7 7>fy<0VI, VD, VE, VM, VWttt 
iVt'ftVL IWffl^7x^f, ^ 

[0 0 4 1] VL IW#ftife£*>feVL IW^1^3 
f*>f £ A« fc#«rf5 k Ifc^VL I W&<fr 1 <0/W 7' 

2Etf$OVL IW^VL IW^Htf^^«^5fe^> 
RlSC^tftWft^ VLIWA*20* 

ft 5 o 3 k R i s cifr# l <oMft 5 0 4 Sr^JIcff 5 r 

.t^plB6-Cfc^ 0 VL IWlfr#3(D2£tT5 0 5 tRI S 
CA*2©»T6 0 6t)ltJllfc»frc*, VLIW^ 
*^71-Si:, VL IwA*fflco^^7^^tt?B*., 
R I S Cifr£ 3 <omn 5 0 7 ^fffrft^o 
[004 2] VI i/T'V L I Wf-^?>S£* 

-K*i**fca*r*ftTv^5 Q :©vliwa«© 
#£gtill 2 8 tr^ h^VN«"2 5 6 tfs/ h<o@£g-efc 

5 C B*S0 8ttVLIW«l»l«:ftl»1"S«:»^ 
4 h\ 5 0 9 ttV L I W^S=2 £$H§p-f £fcfctf> 
7-f-^K, 5 1 OttS»Si»«*fBI#tafc»<07^ 
-yvK, 6 l ltt#»/h«A«JH*Sr««Pt-«*:»©7 
-<-/Vh\ 5 12UVL IW^O^T^Ofife^a 

*W" 5 »£> 7 4 —A> Kft & £ *VC V > S 0 
50 8, 50 9, 5 1 0, 5 1 1, 5 1 2^^7^ 
-/VKtt3 2\fy 5 13©*^a-K 5 14 

(0r>f^7 p ^^yh, 5 150y-^W^l, 
55 1 6^>y— 5 1 KDT^TA^—is 

KSrVL I W73-^73- K t^JWWfirWM-f 
5o 

[0 0 4 3] *«WOltlS»«^M:, **tyh©« 
57^n^s/^p^(D»^Sr§3!9#x.5*fet LT, T'o-fe 
^f"S:«J!?tx5fcfc O^ttA** t < tt#£7 K ^ 

a«j|ct^^oyp1r5/f-T^^^^7 p Di?^t 
[0 0 4 4] ^?7 F 0t!/fi^^^^otyf 



[0 0 4 5] ®6W* % *»Htfl/Btfc->^9 t A«)^ 
*B#**ii6. 6 0 Hi 1 &$v>l*MSc07'y * b 

yW6ll s CD-ROM6 12, ^ft*^76 1 
5, LCD618, *-#~Y*7y>*$VKQ!f* 

^^n^yASrfe^-r^SRAMG 0 9, D RAM 6 
1 4&tfSDRAM6 1 4, **fflBfttT-^«f Srftitt 
n3te^770^ffl7^A>776 1 0, C 
D~ROM^Wt5CD-ROMf^6 1 3, f 

(LCD) Wt5LCD2yFD-7 6 1 

[0 0 4 6] yPiryf 6 0 2tt, ^KO^tj/ h£ 
Jfo^PlryiM (60 3) k, %2<D$$±*yh%& 
O^Pi?yf-2 (6 0 5) MfPff 
^6 0 6£J:5 7'Pir2/1M#7'Pl?y^2£ % fclWf 

5c 7*Pi?y^6 0 2|i3&7n^7s/:7^;*, MP E 
[ 0 0 4 7 J El 7 left, H 6 (O^Pir 6 0 2 £-0 

y*-^fc#it£*ia. JlOPVf-y^fctk ROM6 

0 8^RAM6 0 <D**D £ t>& 

[0 0 4 8] 7>?**/7'CD7'Pi?:yf-7 0 1 tt, »1© 
h£#07'P-fcylM (7 0 8) k, %2<»$i 
fr-fey b%no7'v±-yi~2 (7 11), r-***? 
7^712, HaSB, 9vy2'<>\>*ft£Ml& (CP 
G) 7 14, AfcliAlslS (I/O) 7 15*Hi«* 

[0 04 9] 7*Ptj/tl (7 0 8) >7*ot«yt2 
(7 11) 0fc*£fc*fctti 6 If 5/ hB£ftft**>R 

1 S C7v* ylfi: 6 4 \Ly FS^ft^VL IW/ 
c-ts/^Oft^to*^ 3 2 tTj/ h@feftffc£tOR I 



SC/nt yfk 1 2 8 tf^x Mtft^VL IW7' 
P*ytO»*^t>*^ 6 4lfj/hBSft*^<ORI 
SC/ntj/tt 2 5 6 tfy Mgg^VL \\X7 

t y 1 2 fciglCtS ^ £ t> "rtBT?* 4. H7T*tt7 
Ptyti (7 0 8) i>RI SCT'niryt flUKDR 
ISC3710 6) , yp-tyf-2 (7 1 1) #VL I 
wya-feyf- (HlOVL IWa/l 4 0) TfcSS^ 

[0 0 5 0] 7^tyf 1 (7 0 8) tt&^^y^x 

f^h 14, i^tctmrnm*--? Y7o 

4, RISCo-K/^h7^^H2 7^e,S^ 

<?ZL~y y 1 0 0 7 

*fflt, ^O^WLfe^SrRISCr^-K^y 

y 7***#*w4*£tt* k/a y n 2 

7 fcM^-y h 7 0 4\mmn^~y K 

k DSP4iTOSJJ^y £fc!^-tf> 

^OA^oR*ii*tt/^^ 7 0 9 Srfflv^T, 
o-ywi-y h 7 1 2^E>frl5^5o RISCP-K/ 
^ hr^-^y M 2 7f*/^7 0 5£ffiVvCx— 
yi/^L 1 2 9{iT^ir^§rf75o f^H^>^l2 

1 2 7 0 7 SrfflV^Ttf *>*iS 8 

[0051] yp-tyf-2 (7 11) «VL IWjfigkfH 
^j/H04, VLiwr-^nn, V ^ IW 

h 704, VLIWo-Wh7^H3iHi 
*Sft, rt»^7 0 2Jj:J:8«KSiirv^5 o VL I 

i\ vl I wr-^v l 1 3 i 5 v L 1 w#£j&sR 

^.ffi^tt, VL I Wf a- K»=y H 1 5 

tftiwi«yh70 4#ii(pu **y7**AjftK 

K/* h7^~y h 1 3 l*SjB»i-5. 
VL IWr-^/H 1 3l^d:v^^R0M J f'77y^^ 
y ft Jf ^IBBtt^ * 'J XttS RAM^D RAMft 
if©JB6tt>*y#ftfflS*l5. VL IWr-y/Wif* 

p^v^y hSr®LT^«B^feVL iw#^OB*B1 
L^ffftbftSo ^S^y h 7 0 4{ctt*^^^y 

DDSPftt^S^y M*ftMl5 9 

jr h«r«»«W*o»*1>*>5. VL HVp 
-K/^ hT^-^y h 1 3 ni/<*7 0 6Srffi^Tr- 
^tr>a 1 2 9\ZTf±x*;ft 0* 
[0 0 5 2] /U3VFD-;^y h 7 1 2 7 



1 3*/8Vvt 1/07 1 SkZTf-t^'ao. I/O 
7 1 5tt7KUX<tf-7 1 7, -r-^fl^-7 1 6 SrffiV 
Tf-yyofl-iWr-^-ftJ 1 0 Srif5o '<*7 1 3 

*fcrtSCO^Dy^|iCPG7 1 4lCto-C^4$H 

[00 5 3] T^j/fl (7 0 8) tT'airyiJ-a 

(7 1 1) i©M^'©w>*-7x-r*ttflJWi#$ 

7 0 3£ffil,vCf?:b*l5o 
[00 54] 0 7©J;5lcyp-fej/iM tT'D-fej'-f 2 

kftmnm-ezztcb. hitkmiwmti 

[0 0 5 5] ®8\Zti#%®\C%Z>1&<DmmmX'$>Z 

v^c >> p a yea-* 8 ooo^o j^m^^ti*. 

W * P 3 V 8 0 0 tt*igft£!ii7' P ± X&ffi 

® 5 7*7 Xf- s/ y /< j/^r- S7te#Jh * 

[0 0 5 6] ^^P3yta-^800li, HOT' 
P-tyf-801, ^2(07'Dtyt8 0 2 > glO^t 
y 80 3, $2©^^ 8 04, ^P-fes/f-gjtJg*.® 
8805, 7 KV^8 0 6, f-?/^8 0 7, & 
tf/<*ffl»a=j/ h 8 0 8 Sr*-f5o 

[0 0 5 7] $l©7"P-fc;yf-8 0 IttRISCl/P 

Xhh. i2O7Ptyf8 0 2|JVLIWlO/Pt 
j/f-C, 6 4 tf;/ hftliiH^JIfrt£^P-feytT-ifc 
5. &l<07 , P-fcj'H-8 0 lt^2»7'Dtyt80 2 

d^^>^7^) ^I©«y803 
l^ti^l^P-fej/U-S 0 l*3|ltTl-5lft^ (7"P^7 
A) tfteifflSft?.. $2©;><*y 8 0 4C-B:$2©7*P 
•fes't8 0 2ii||f7$tl5^ (7W7A) *Sft^S 

2t5 P ^l<0^^e!) 8 0 3StK^2<oy ; e!; 8 0 4H^ 
©^y so 3t$2£>pt^y 8 o 4 £###x"ifg& 

©)&£-£ y h£ffiWc7 - P ^y^irO^^ffi^j; 

o t j/f-©V L I Wt-7> 1 1 3 X-ftffl i><D t 

[0 0 5 8] msW^V-v-yy'^nrtko^Kn? 
a tyD-O-fv ^7Atl2 ©7 - P-fc j/-y-<07'D /7 A 



tt, glO/Dtyt8 0 H£v|j^2d7'p-fej/t8 
0 2OTK^?gffl±l-*>5, ilO^t!) 8 0 3ICH 
$& 1 ©yn t yWo #7 A©--»*^tt£"C*M«A 
$^5, ^2©^*y 8 0 4lCB^2O7*P-fey 
f-oyp *7 J*<D-U&^ti-£-Ctf$1lti£ ilia 
[0059] yp-feff-«Jt)#xEJ?S8 0 5B;, gSl© 
7"Dtyt8 0 l$V>tt§S2©7'P-fej/t8 0 2©7 K 
U^i5AA$it. MKOT'^y 80 3t^2<D>*y 8 
0 4Oft.tSr7*-fe^-f5<0^Sr^-f5 0 IH©7* 
n-bj/t8 0 ljJ5gl©;**y 8 0 3 £7 ^ir 

7 K^«*fctIIW*8 1 2Sr7 , p-feytSiy 
^^L0?S8O5|wA*-f5. 7-p-feyf-gIl?#^lHlK8 
0 Stt^lOp'^y 8 0 3(D7~y'±?>\Z&%tl:7 KL'T. 
ffl**MWS*8 0 8 ttHjj+S. ^2©7*P"fe 
j/t8 0 2 KjfeB*S*ifc*«0»*«) , l'Jt^ft«»« 
#{fc©fcfc©*P?*f£±©fc*©i|y${f^8 1 OSrffi 
^2<07*P-kyf-8 0 Z#JK2«)y«9 
8 04Sr7*-t^1-3®^tt, rK^llffcWHI* 
8 l3*-7'Bl:ytm%x.®&SOS\zXtrtZ. 7*. 
P-fe j'-y-^Jt) #X.®K8 0 5ti^2<D^*y <07^-fe:7x 

£©IM£©*±-*>l6;Hm®7m©fci!>©* p soffit© 
fcft©lWP»*8 1 lSrfflA+S. 7p-feyf-«jy#x. 
|5J88 0 5|;:<ko-t\ $l©7*Piry-y-fc&2©7'p-fe 
y-V-iWmtWsfti-Zc 

[0060] Bl<0/Otyt8 0 18311 ©7*Ps<1: 
yf-^T'P^^ASrllffU ^©7^**7 ■*>©*©»<£ 
2 O/p t j/fC^P ^ 7 Ag«?;*t7 K 
UX%iii1rrZZk\Z£vX. M2(D7'P-fes'f-C^2 
<D7'P-fes't©7'P^5ASr^t?t5„ $2© 
7"P-fe yttt%2(D7'a± y-y-037'P if 7 J*<D<P<Oftt& 

<fe<(H£-eS5 1 ©7^* j/fC/p 7*7 Affl*&*i%-*7 K 
^7^t-ji5rti5T^5o 

[0 0 6 1] =^*5, 7"P-feyy-«jy#XlHlK8 0 5^(t 

\z i !? m 9 Lfc p< * y -7 y 7*iasH-r 5 r t # t? t 

5. MEIWV^i't, ^l©7*P-feyf-©7*P^7 
ASR^c N $2C7 , Pt?t07 , P^7Af^ r-*^ 

^©■tnt'tiO^S 5 7 K vt> i ^fc t) OT K ^7^lr 
[0 0 6 2] itvtcioT, A«#*0*457*P^5 

Ptj/fo/p jr t>W%ZMcy7th$ 

3:7T*feoTt, ffL^7-^r*^^©7'P^7Ai5 
%2<07'v±ytT:M4ri-r;%Z<DX\ y7lv*7<0& 

[0 0 6 3] $tc, ®ftU£^7''Ptyi-<D?vy?Z 



10 064] 0 1 k%2W7vt y 

■fS 0 2©ftfrgttJt8«gWc«>, ^<&f=-^0 

3XIJIg2<Oy^ll 8 0 4 ©£!£:*;# < -fS 1 k tf-Q 

[0 0 6 5] *£93©£ik©£ttfcJ:9. **t? h© 

[ 0 0 6 6 J *fc7*n-fc hfc^©g 

[0 0 6 7] R&e***? Vm^fv^vVkW 
[00 68] Mcf KXttfcara«-C&< fcofci 

[0 0 6 9] CttKioT, (1) y7h^7ll« 
£5fe£Efctt*#ofc** 1 G I P S (Giga Instructi 
oris Per Second) , ft* 1 0 GO F S (Giga Operation 
s Per Second) OWtt^TtS. (2) JS#© 

±-c*«. (3) ifu^r^p^-i 

[0 0 7 0] 8Jb*»W#fc*oTfc3iiA*«fc3tJi 

tf, @10^^c7Dt?tt?tt, RISC37©j£ 
JWfc VL I W3TO|JW*iH3lttr-t!*ffl-C*fc#, 
11 2 ©-7^ ^pyptyfoj; 5 tc8S£$tf T t Vi\ 
H2-C»io-K/^l'r^-=yh2 04RI SC^rt 

h7»=yhflffli©J:5fc2o»oTfc*fcfcip\ ft 
l©7"Pt?>t£RI SCST'o-feyf-, ft2©7Pir 
;/1r£VL iwsyDtyt-cMlfc^ tSHHryr 

fcfcfc, RISCliRISCl, RlSCStCIS 
Cl, CISCltCISCi, CISCSiVLIW 

S, vl iwStVL iws^©yo-ts'tSrfflv^t 
Sfc, RISCT'DtytiVLIWT'Dtyt 
i©1$HWWrl6tfs'hfc6 4fc'y K 3 2 tfy Ft 1 
2 8fs/h 64tfj/ r£2 5 6f;y ^©WStHY 
[0 0 7 1] 

l*9Ji©»*] *KI-:m>T$^$ft53§IJl©5*>ft£ 



10 0 7 2] m*>*», mvyyvt^Tzm-tz 
©t% %*©y7h!?3c7ts^ttSr*i^t4^e>. * 

[0 0 7 3] 2-3©7'p*s'trt$©giSfci;itfSdl 

[0 0 7 4] 2o©yD-feyt^?>llC®)#S-ar5^ 
i> K^Si^$ti:5 2o©SiJSiAS:dSfiISgT-fe5fc©. 

[01] #$W©-o©3Q£$ffifc85W*P7'n-fc 
<yf©7D}f^a 

[02] UllcflF-SW ^pt'pIt y-tr©^0fl©:/p 
[03] @lW12(OT-f^D7'PtytiOVL 1 W 
[04] 0l&t/02©-rW^D7'p-fe ; /-^{cTLBSr 

ffiv>m-&©vL i wietiitsai-M-rsif *B0o 

[05] V L I W#^ff^O^-f ^«Mt# 
£3~K©R, 
[06] *3g^lC^5W^D7 - i3-fes'^&|)JfflLfcv' 

[07] !7y^y7'©7'o-fes'f-©7ci5/^E! 0 
[08] *»Wl£«6tt©jafc»«t?*5^-f ^oav 

[09] @8©v^^P3ytri-^ff)^ : t!J-7y7'. 
[#*©RW1 

100 W^OT'D-feyf' 
10 1 W7iyf^y h 

102 VL IW&££H&-f§- 

103 VLIW^^ttftf- 

104 VL iwimm%.a-~y b 

1 0 5, 1 3 2 ^7KV^/^ 

106 RISC37 

107 &§**y'>* 
10 8 

109 RI SC=i7f8»&#- 

110 VLIW«*3Hnft»»* 

111 V L I W^fa- KiBSrfif- 

112 VLlWft£/** 

113 VLIWT~7> 

114 RISC^73-K^?I- 

115 VL IVV^T3-K3.-y h 

116 VL I Wjg£;«.= j> h&Mf-§- 

117 RISC«»3L=y HMWI* 



1 1 8 »®>h»m%*~i> h 

1 1 9 mm*-* h 

120 VLIW^I^^ 

121 RlSCfflr-?^ 

12 2 VL I \V?-7!\sT-t'<X 

1 2 3 mmT-?^x 

124 VL IWffir-?^ 

12 5, 1 2 6 7 K^*/** 

127 R I SCn-K/* h7^~y h 
1 2 8, 1 3 0 t<~*?** 
129 r—^^-Vj/v'rL 

13 1 VL IWp-KA ^7^-? h 
13 3 V L I Wx-tZ/MaWt-g- 

13 4,139 T KU*/<X 
1 3 5, 1 3 8 r-^/<* 

13 6, 14 1 #*4£7 kv*J1'<* 

1 3 7 fllfpftf- 
140 VLIWnT 

14 2 VL I W»<tA^T3- Kfgt 

2 00 ^^o/otyt 
20 1 V^Ts^yy^ifV 

2 0 2 &g^~:>> h£ us***77>f A4HW>/<;* 

2 0 3 l/^^77^^iP-K^ h7^$/ MW<D 

2 04 p— K/^fT^-i/h 
2 0 5 

2 06 7h>^ 

3 o i 

3 0 2 VL IWziTl87uy7W?^* 

3 0 3 irV£* 

304 TYVXjyT 

3 0 5 f^7jyf 

3 0 6 VL I WT-7jVfcit& * V 

3 0 7 T-?AMm®f& 

3 0 8 VLIW371BKl/^^ 

3 09 fx—? 

3 1 0 VL IWjgftflJMS 

3 1 1 flffiUtt 

3 1 2 jg©{Hlg§ 

3 13 v/^/U^f 

3 14 VLIWjgg^s/h^EJ^ 

3.15 VLIW^tt*ftflt@» 

3 16 RI SC37ffl7'P^7A»')^ 

3 17 *0$l$ 

4 0 1 7Kl/*^&/<:y7 7(TLB) 
4 0 2 VLIW&Mttttttff* 

4 0 3 ^7 KV* (»S7 KI"*) 

5 0 1 VL IWM^^^^^ 
5 0 2 VLIW^l 

5 0 3 YLIW^2 



5 0 4 R I S Cffo# 1 

5 0 5 VLiW^3 

506 RISC&#2 

5 0 7 RISC^3 

5 0 8 VL IW^5ll©JW7^-/VK 

5 0 9 VL IW»JHB2««l7-f-A'K 

510 mmmmy^i-^Y 

5 1 l ff IM4tt*OTffMfP7 a -*> K 

5 12 VL IVV^J3~K 

5 13 *^3-K 

5 14 T-f*7V-*;*Vh 

5 15 y-*v-v?;**i 

5 16 7-* 1^**2 

5 1 7 TV^T^-^a^v^* 

6 0 1 v^r^ < 
6 0 2 7ti±y^ 

6 0 3 7nir;ylM 

6 04 ^PtyfaMZotj/flOHSfit 

60 5 7 , n*fe S /f*2 

6 0 6 Znir s/lM H/ot 3>t 2 OfrJ^fi «• 

6 0 7 *>Xf^^ 

6 0 8 ROM 

6 0 9 RAM 

6 10 3ft5c^7^7-<^Xffl7^-iK^y7 7 

611 x^yw 

6 12 CD-ROM 

6 13 CD-ROM73-^ 

6 14 DRAM 

6 15 

6 16 yfrX^sYv-y 

6 17 SDRAM 

6 18 LCD 

619 LCDn^hn-y 

6 2 0 iTJSi2?W * 
62 1 JBiBT/W^a^h*—^ 

70 1 7^1? yf* 

7 0 2 rtSB^* 

703 7'Dt^tlt7'Pti;t2 OBB©W»fi* 

704 «»jwi, mvm&m, m 
**, dsp4w 

7 0 5 T'Pti/lMix-^^YJ/^FaO/^ 

7 0 6 T^iryl^ir-*^ y2/a|BW>'V* 

7 0 7 3 f*-9**t yi/ai^3VhP^a-y h 

7 0 8 T'n-feyfl (R I SC7'PiT5/if) 

7 0 9 + 2X^3- b^ny ha-yi^-*, 

7 1 0 fla-t^a.-^ 

7 11 7'Qtj/t2 (VLIW/nt^f) 
7 1 2 yl/rt-y 1* 



7 1 3 ><*:3> hD-A^^y h > I/OBfW>'<* 

7 14 *Py*/*/U*36±ERg (CPG) 

7 1 5 \m®% < I /O) 

7 16 r-*ff^ 

7 17 7K^«*» 

800 v^D^y^a^ 

80 1 ll^Dtyf 



8 0 2 £2tf>7'Pi?2>f- 

8 0 3 $10**5 

804 $2<D**y 

8 0 5 7vtyVm%xM1& 

80 6 7K>*'<* 

80 7 =r-9** 

8 0 8 /<^W»^yK 
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